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Davidson discussed the successful experience with strategies to inhibit proprotein convertase subtilisin/kexin type 9 (PCSK9), particularly using monoclonal antibodies (mAbs), and the value of this therapeutic approach as an example of translational research from genomics. PCSK9 mAbs (such as AMG145 and REGN727) have shown promise in randomized, controlled trials, [2] [3] [4] [5] and are currently being investigated in long-term clinical outcome studies.
6,7 Interestingly, percentage reductions in levels of LDL cholesterol with PCSK9 mAbs reported in phase I and phase II trials are the largest ever achieved by a p harmacotherapeutic agent. 8, 9 I would like to highlight a finding that could potentially be applied in the design of novel LDL-lowering agents with efficacies beyond even that of PCSK9 mAbs. Resistin, a small, cysteine-rich protein secreted from macrophages and adipose tissue, has been shown to stimulate PCSK9 by enhancing gene expression and stability of the protein, leading to the downregulation of the LDL receptor. 10 Enhancement of PCSK9 expression by resistin is mediated via sterol regulatory element-binding protein 2 (SREBP2) induction, and is accompanied by increased 3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) activity. Interestingly, the stimulating effect of resistin on LDL-receptor expression is not exerted exclusively via PCSK9, given that a significant reduction in LDL-receptor expression has been observed after resistin treatment in PCSK9-knockout mice. 10 This effect strengthens the hypothesis that resistin might directly interact with, and promote lysosomal degradation of, the LDL receptor, because resistin and PCSK9 have a Beyond anti-PCSK9 therapies: the potential role of resistin inhibitors Amirhossein Sahebkar notable structural similarity in the c ysteinerich C-terminal domain. 11 This point also raises the possibility that PCSK9 mAbs might interact with resistin, but whether such an interaction exists and accounts for part of the LDL-reducing capacity of mAbs has not yet been tested. Finally, resistin treatment has been proposed to blunt the response to statin therapy by dramatically reversing statin-mediated upregulation of hepatocyte LDL receptors. 10 These biological mechanisms open avenues for research into resistin inhibition as a potentially effective LDL-lowering strategy in severe types of dyslipidaemia, such as familial hypercholesterolaemia, as well as in patients who are statin intolerant or nonresponsive to these drugs. The efficacy of resistin inhibitors might be expected to be even higher than that of PCSK9 mAbs. As discussed, PCSK9-independent mechanisms are involved in the resistin-mediated regulation of LDL metabolism. Moreover, inhibition of resistin might be accompanied by a plethora of pleiotropic effects owing to the involvement of this adipokine in inflammation, thrombosis, angiogenesis, and endothelial dysfunction. 12 Inhibition of resistin might also prevent hepatic steatosis and nonalcoholic fatty liver disease by inhibiting HMG-CoA and lipogenesis, and could serve either as an adjunct (to enhance the efficacy) or as an alternative (in patients with refractory dyslipidaemia or statin intolerance) to statins. Future studies are needed to verify this untested hypothesis by evaluating the LDL-lowering potential and other cardiovascular benefits of resistin inhibitors. 
